This superb summary emphasizing that predictive modeling, analytics, and machine learning forming a foundation for artificial intelligence (AI) will play a critical role in the evaluation and treatment of adult spinal deformity (ASD) is quite logical. 1 ASD is one of the most complex medical problems seen as it involves not only evaluation of the entire spinal column from the upper cervical spine to the sacrum, but also the entire skeleton from the skull to the feet for radiographic completeness. It also has tremendous heterogeneity in its clinical presentations, extensive variability in current nonoperative and operative treatments prescribed with uncertain clinical outcomes, high complication rates and high costs associated with these treatments. There is no universally accepted ASD classification scheme, no accepted surgical algorithm for the most common types of pathologies seen, no accepted complication scheme to standardize the seriousness of adverse events nor their impact on recovery any required interventions or outcomes, and no definitive way to accurately predict who is going to do well with a major surgical intervention at a specific time in the patient's life. Thus, it seems logical that computational data analytics using AI would be quite helpful for the personalized treatment of the unique ASD patient that suffers from this often heavy disease burden.
ent skill sets even with the same training program. The early data suggests that the complication profiles and ultimate patient outcomes from ASD surgery seem to correlate almost entirely from the patient demographic and psychosocial profile along with the surgical invasiveness, and not from the surgeon or center where the surgery was performed. However, this seems counterintuitive to almost all surgical disciplines where surgeons and centers with high volume performing the same procedure have lower complication rates and better outcomes. Why would ASD surgery be any different? If anything, because of the admitted high technical complexity, it would seem logical that the surgeon performing the operation and the facility caring for the patient following surgery would play an even more significant role in the early complication rates and outcomes.
So, there is no doubt that we are headed towards a new era of personalized medicine and ASD is the prototypical spine disease where AI and all of its computational benefits will provide truly revolutionary changes and improvements to our patients. My personal theory is that these types of efforts will need to be performed on a microscale and not a macroscale. So eventually, AI programming will be needed for both the patient presenting with ASD, but also the surgeon and center providing the care for the patient. This will mandate that those surgeons and cen-ters taking care of these challenging patients with such complex procedures have the necessary computational resources to adjust the personalize care required to decide who to operate on, when the best time to perform the procedure (e.g., following a prescribed set of patient optimizing nutritional, therapeutic, psychosocial, and other requirements), the optimal procedure performed in the most standardized manner (e.g., use of robotic and navigational technologies among others), and a postoperative individualized protocol to ensure a safe and expedient recovery. This will certainly all be possible with AI technology and the future is certainly bright for all ASD patients and providers when these conditions have been met.
